Objective: Structured diagnostic interviews are very time-consuming and therefore increase both the expense and the respondent burden in epidemiologic surveys. A 2-staged interview that screens potential cases before the full diagnostic instrument is administered has the potential to greatly reduce the average interview length. In this paper, we evaluate 2 measures of psychological distress (the Kessler 6-and 10-Item Psychological Distress Scales [K6 and K10]) as potential screening instruments for depression.
O ne of the major advances in psychiatric epidemiology over the last 25 to 30 years has been the development of lay-administered structured interviews to estimate the prevalence of psychiatric disorders in community-based surveys. 1 The UM-CIDI 2 and its successor, the WMH-CIDI, 3 are 2 examples of instruments that use a structured format and can be administered by trained lay interviewers. Both measures have been widely used in epidemiologic studies in North America, 4, 2, [5] [6] [7] Europe, [8] [9] [10] and Asia. 8, 11 Structured interviews allow for precise estimates of the prevalence of various diagnoses. However, because they assess several conditions, they are time consuming and burdensome to respondents. Moreover, because psychiatric conditions have relatively low prevalence rates, a large representative sample is required to yield accurate estimates of population prevalence, with a correspondingly large number of time-and labour-intensive interviews. A 2-staged sampling process that screens for potential cases before a lengthy diagnostic interview is administered has the potential to greatly reduce the number of structured interviews required. Specifically, it may be more cost-effective to first identify probable positive cases with a short screening interview before administering a full structured interview such as the WMH-CIDI to confirm the presence of disorder. To minimize costs, such a screening instrument should be short and easy to administer. It must also be reliable and valid, with excellent sensitivity, to ensure that the first stage captures most probable cases.
In this study, we evaluate the screening potential of 2 measures of generalized distress-the K6 and the K10-for major depressive disorder in the general population. Kessler and colleagues, 12 using general population samples, developed both measures; they have been widely used in population epidemiologic studies to measure current (1-month) distress. The K10 has been shown to be without substantial bias with respect to sex and education level. 13 The K10 comprises 10 questions of the form, "How often in the past month did you feel . . ." and offers specific symptoms such as "tired out for no good reason," "nervous," and "sad or depressed." The 5 possible responses range from "none of the time" to "all of the time" and are scored from 1 to 5; the items are summed to obtain a total score. The K6 is a 6-item subset of the K10 intended to serve as a short-form version of the instrument.
To date, 2 studies have examined the screening potential of the K6 and the K10 in the general population. 12, 14 In each case, both measures have been evaluated as screens for any mood or anxiety disorder. This is a useful approach for surveys assessing for multiple disorders. There are reasons, however, to consider these distress scales as screens for major depression specifically. First, the items of the K6 and K10 scales closely resemble the symptoms of major depression (and, to a lesser extent, dysthymia and generalized anxiety disorder; see Table  1 ). Second, since depression is the only mood or anxiety disorder assessed in many surveys, including major Canadian health surveys such as the National Population Health Survey and Cycles 1.1 and 2.1 of CCHS, it is desirable to have a screening instrument specific to this disorder. Finally, comparing the K6 and K10 scales with an indicator of any disorder may obscure their performance with respect to specific disorders.
One difficulty in the use of the K6 and K10 as screening instruments is that they ask, in their published form, about distress in the previous month. Community surveys, however, commonly assess presence of a disorder over longer periods, typically the previous year (12-month prevalence) or the entire lifetime of the respondent. While this difficulty could be addressed by using a 12-month version of the K6 or K10, 12 the accuracy of respondent recall has been shown to be questionable over longer periods. 15 Partly for this reason, it has been suggested that psychiatric epidemiology should concern itself more with the prevalence of the current psychiatric disorder. 16 In this study, we evaluate the effectiveness of the K6 and K10 as screens for both 1-month and 12-month major depression, using ROC analysis. Although this study is forced by the nature of the data to treat the CIDI as a single instrument, it is important to note that it does include a built-in screening procedure. For depression, only respondents endorsing 1 of 3 stem items, 2 of which correspond to required symptoms in the DSM-IV, go on to receive the full instrument. Because these items are asked with reference to the lifetime of the respondent, we cannot fairly compare this internal "screen" with the K10 and K6 distress measures. The CIDI stem items, however, excluded fewer than one-half of all respondents in the CCHS 1.2, suggesting that improvement is possible. Moreover, because the K6 and K10 contain a broader range of symptoms than the internal screen, these measures may be able to better discriminate cases than the CIDI screen alone. Finally, since the K6 or K10 are now frequently included in epidemiologic surveys, there will also often be no additional cost to using them as screens for other disorders. On the basis of these points, it is useful to examine the screening potential of these distress measures.
Analysis and Methods

The Survey
The CCHS 1.2 4 So depressed that nothing could cheer you up?
9. Recurrent thoughts of death (not just fear of dying), recurrent suicidal ideation without a specific plan, or a suicide attempt or a specific plan for committing suicide
That everything was an effort?
Worthless? Worthless?
The version of the WMH-CIDI administered in the CCHS 1.2 asks about depressive symptoms experienced at any time during the respondent's life. To provide a 12-month measure of caseness, it also includes a set of questions about the recentness of the last episode of depression experienced. Although the CIDI defines only algorithms for lifetime and 12-month measures, specific items make it possible to determine the presence of an episode within the previous month. Respondents identified as 12-month cases were asked, "How recently [sic] was [your last episode]?" and, subsequently, "Has that episode ended or is it still going on?" For our analysis, respondents who endorsed the response "in the past month" to the first question or "still going on" to the second are considered positive for 1-month depression.
The CCHS 1.2 used a complex survey design, which resulted in unequal probabilities of selection for respondents. To account for the effects of survey design on variance, Statistics Canada recommends bootstrapping results by using a set of provided replicate weights. We followed this procedure for prevalence estimates; however, bootstrapping is problematic in ROC analysis. Consequently, we took a simpler approach to weighting for this part of the analysis: we rescaled the provided master survey weights to have a mean of 1 and then divided these by the overall survey design effect, which was 2.3. This process should result in conservative standard errors. It is important to note that, with respect to the results actually reported, reweighting rather than bootstrapping affects only the CIs around the areas under the ROC curves.
To assess the agreement between the CIDI depression module and the K6 and K10, we performed ROC analysis. In ROC analysis, an instrument's sensitivity is plotted against its false positive ratio (equal to 1 -specificity) at each possible cut-off. The AUC is one measure of the accuracy of the instrument and is equal to the probability that a randomly chosen case will have a higher score than a randomly chosen noncase. In general, AUCs between 0.5 and 0.7 are considered to reflect low accuracy; those between 0.7 and 0.9, moderate accuracy; and those between 0.9 and 1.0, high accuracy. 17 We analyzed the relations between the K6 and the K10 and both 1-month and 12-month indicators of depression. AUCs and AUC variances were estimated according to the binormal method recommended by Obuchowski. 18 This method has been shown to be suitable for rating data and to be robust to deviations from the distributional assumptions for large sample sizes. 19 As well as supporting the use of fractional sampling weights, the binormal method has the advantage of avoiding the penalty suffered by shorter scales in conventional ROC analysis. 20 We used Stata 8.0 (Stata Corp, College Station [TX]; 2003) to fit the ROC curve, with integer versions of the master survey weights; we estimated variance separately with the rescaled survey weights described above.
Since the intent was to assess the performance of the K6 and K10 as potential screens for depression, we also examined the effects of using these measures as exclusions for the disorder. An effective screen should not only identify positive cases with a high degree of accuracy, it should also eliminate a large proportion of negative cases; these aims are met by high values of sensitivity and specificity, respectively. To provide a sense of the practical implications of population screening with these instruments, we calculate the proportion of total interviews that would have been avoided and the prevalence estimates that would have been obtained at each possible cut point of the K6.
Finally, we present SSLRs for the K6. Each SSLR represents the ratio of the likelihood of scoring in the given range for those with depression to that for those without depression. These likelihood ratios can be used to adjust the probability of caseness for individuals or samples with different prior probabilities. The appropriate SSLR multiplied by the prior or population odds will give an individual's odds of being identified as a case by the full CIDI. For ease of comparison with previous work, we have adopted the cut points used by Furukawa et al. 14
Results
Of the respondents, 823 were positive for 1-month depression, and 1930 were positive for 12-month depression. These correspond to weighted prevalence estimates of 2.0% (95%CI, 1.8% to 2.2%) and 4.8% (95%CI, 4.5% to 5.1%), respectively. The general sample characteristics are reported in Table 2 .
Both the K6 and K10 performed very well as predictors of 1-month depressive episode, with AUCs of 0.929 (95%CI, 0.908 to 0.949) for the K10 and 0.926 (95%CI, 0.905 to 0.947) for the K6. ROC curves are presented in Figures 1 and  2 . As expected, the performance of the distress scales declined somewhat when compared with 12-month depression but remained good, with an AUC of 0.866 (95%CI, 0.848 to 0.883) for the K10 and of 0.858 (95%CI, 0.840 to 0.876) for the K6. Since the 2 AUCs were virtually identical (with a difference of 0.003 for 1-month major depression, 0.008 for 12-month), we did not perform significance tests for the difference.
Because the ROC results for the K6 and K10 were very similar, the lower response burden of the K6 makes it more attractive for screening purposes. We therefore concentrate on that scale for the second part of this analysis. In Table 3 , we present sensitivity and specificity, as well as positive and negative predictive values at each level of the K6. Table 4 shows the cost of using the K6, in terms of downward bias of prevalence estimates. The benefits are provided as the percentage of interviews avoided for each score (potential cut point) on the scale. At a K6 cut point of 3, for example, sensitivity is 0.97 and specificity 0.58; for 1-month depression, this corresponds to a 57% reduction in the number of interviews performed (from 36 656 to 15 629), at the cost of lowering the estimated prevalence from 2.0% to 1.9%. Table 4 also presents SSLRs of the K6 score for 1-month depression and 12-month depression.
Discussion
Consistent with previous work, we find the K6 and K10 to be potentially useful diagnostic screening instruments in general population samples. 3, 14 Given the extremely similar performance of the 2 scales, the brevity of the K6 makes it preferable to the K10 as a screen for depression. Furukawa et al 14 have also shown the K6 to be more robust than the K10 to subsample variation.
Unlike previous work, our interest was in the ability of the K6 to detect both current and 12-month prevalence of depression. As Patten 16 has noted, psychiatric epidemiology is unique in measuring prevalence in 1-year and lifetime intervals. Although this is to some extent justifiable by the episodic nature of most psychiatric disorders, the use of 12-month or lifetime frames for disorder is nevertheless problematic. Concerns about accuracy of recall mean that 12-month or lifetime estimates may be of limited value in epidemiologic studies. As such, Patten has called for more intensive efforts to identify current disorder in the population. Our results suggest that the K6 may be a useful screen for current depression and therefore of value in pursuing this goal.
Although measures of accuracy from the ROC analysis are excellent, it is important to note that, as is often the case with low-prevalence conditions, [21] [22] [23] the PPVs are poor at reasonable levels of sensitivity. Although it is a strong marker for possible disorder, the K6 was not intended to be diagnostic and does not directly replace diagnostic instruments such as the CIDI or, in clinical practice, the diagnostic interview. The very close agreement of the K6 and the CIDI depression module is, however, of some significance beyond its potential as a screen in population health surveys. The fact that the 2 instruments appear to measure the same underlying construct adds to the evidence that the K6 and K10 scales are useful measures of severity among people with major depression. The strength of the agreement also suggests that the scales may be useful in identifying subclinical disorder, and results from previous studies 12, 14 have demonstrated that a high level of distress is a good indicator of the presence of mood and anxiety disorders generally. There is therefore good reason to believe that the K6 might prove useful as a screen in general clinical practice as well as in epidemiologic surveys.
The results presented here indicate that the K6 has the potential to reduce costs and respondent burden by more effectively targeting full diagnostic interviews. The K6 and K10 are not, however, the only means to screen for psychiatric disorders. One of the innovations of the CIDI (beginning with the UM-CIDI), compared with earlier instruments such as the Diagnostic Inventory Schedule, was the placement of screening questions for all disorders at the beginning of the survey. 2 Respondents are selected into specific modules on the basis of their responses to a series of screening items. If the K6 and K10 do not improve on the screening items in the CIDI itself, any savings promised will be illusory. Unfortunately, it is not possible to compare the performance of the distress measures with the internal CIDI screens used in the CCHS 1.2 because the CIDI screen covers the entire lifetime of the respondent. This is also important insofar as it may limit the usefulness of the K6 and K10, in their present form, for surveys that attempt to assess lifetime disorder. The agreement between the K6 and the lifetime CIDI screen is modest (AUC = 0.73) in the CCHS 1.2, as is that between the K6 and the full lifetime depression measure (AUC = 0.70). As such, the value of the K6 and K10 as screens, in their present form, will be greatest for surveys focusing principally on point or 1-year prevalence. In these situations, both measures retain several important advantages. They are useful measures that merit inclusion in their own right, correlating with several known risk factors associated with psychological distress and depression. 24, 25 They are also dimensional, and appropriate cut points can be identified based on fine cost-benefit judgments. Finally, they may prove more effective than the internal CIDI screens for shorter-term prevalence.
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The Canadian Journal of Psychiatry, Vol 52, No 2, February 2007 W 117 Like previous work, our study was only able to compare the K6 against one other field-based instrument for assessing disorder, the WMH-CIDI. Although the CIDI has been found to have good interrater reliability, 26 and the depression module was found to have good concordance (k = 0.84) when compared with a clinician-scored DSM-III-R checklist, 27 it is nevertheless important to note that most of the validity work on the CIDI has been conducted in clinical samples, despite the fact that it was developed to assess disorder in population Notwithstanding these limitations, the K6 appears to be a useful screener for current depression as assessed by the CIDI in population-based studies. The widespread application of the CIDI to estimate the population prevalence of depression and other disorders, and the growing acceptance of this instrument as the standard in psychiatric epidemiology, makes these findings particularly important to population-based research in psychiatry. Given the high costs of conducting community mental health studies, efficient and economical methods for case ascertainment are required. We believe the K6 fulfils these general requirements. 
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Résumé : Évaluation de 2 mesures de détresse psychologique pour le dépistage de la dépression dans la population générale
Objectif : Les entrevues diagnostiques structurées prennent beaucoup de temps et par conséquent, accroissent tant les frais que le fardeau du répondant dans les sondages épidémiologiques. Une entrevue en 2 phases, qui repère les patients potentiels avant que l'instrument diagnostique complet ne soit administré, a le potentiel de réduire de beaucoup la durée moyenne de l'entrevue. Dans cet article, nous évaluons 2 mesures de détresse psychologique (les échelles de détresse psychologique de Kessler à 6 et à 10 items [K6 et K10]) comme instruments de dépistage potentiels de la dépression.
Méthodes : Nous utilisons les données du cycle 1.2 de l'Enquête sur la santé dans les collectivités canadiennes et l'analyse des caractéristiques de fonctionnement du récepteur pour examiner l'accord entre la K6 et la K10, et le module de la dépression majeure de l'entrevue diagnostique composite internationale de l'enquête mondiale sur la santé mentale (WMH-CIDI; estimations à 1 mois et 12 mois). Conclusions : Tant l'échelle K6 que la K10 semblent d'excellents instruments de dépistage, surtout pour la dépression courante. Même si le rendement des 2 instruments est semblable, la K6 est plus intéressante à utiliser comme instrument de dépistage en raison du fardeau de réponse amoindri.
Résultats
